Functional and structural changes in end-stage kidney disease due to glomerulonephritis induced by the recombinant alpha3(IV)NC1 domain.
The aim of this study was to develop and characterize a rat glomerulonephritis model, which progresses to renal fibrosis and renal failure. A single immunization of female WKY rats with more than 10 microg of recombinant alpha3(IV)NC1 protein caused severe proteinuria followed by progressive increases in plasma creatinine and blood urea nitrogen (BUN) level within 42 days. Sequential histopathological evaluation revealed crescent formation in glomeruli followed by tubular dilation and interstitial fibrosis. Hydroxyproline content and expression of type I collagen and smooth muscle actin genes in the renal cortex increased as renal dysfunction progressed. Furthermore, the TGF-beta1 level in the renal cortex also increased. In the evaluation of antinephritic agents in this model, prednisolone and mycophenolate mofetil (MMF) treatment significantly decreased plasma creatinine and BUN, and suppressed renal fibrosis and histological changes involving crescent formation, compared with the vehicle-treated nephritic rats, whereas lisinopril treatment failed to improve renal function and histology. We demonstrated that immunization of female WKY rats with a sufficient dose of recombinant alpha3(IV)NC1 induces end-stage kidney disease accompanied by renal fibrosis. The relatively short period needed to induce the disease and the high incidence of functional and structural changes were considered a great advantage of this model for clarifying the mechanisms of progressive glomerulonephritis and for evaluating agents used to treat renal failure.